Summary &mdash; The flavonoid profiles of 12 different unifloral French honey samples were analysed by HPLC to evaluate if these substances could be used as markers of the floral origin of honey. In this analysis, the characteristic flavonoids from propolis and/or beeswax (chrysin, galangin, tectochrysin, pinocembrin and pinobanksin) were separated from those originating mainly from nectar and/or pollen (polyhydroxylated flavonoid aglycones), which would be related to their floral origin. All the analysed samples contained a common flavonoid profile consisting of polyhydroxylated flavonoid aglycones including 8-methoxykaempferol, kaempferol, quercetin, isorhamnetin, luteolin and apigenin, suggesting that flavonoid analysis does not generally prove differences between French monofloral honey samples. However, some individual honey samples showed potential floral markers. Thus, heather honey was characterized by the presence of myricetin, calluna honey by ellagic acid and citrus honey by the flavanone hesperetin. In other samples, the relative amount of 1 individual flavonoid could be related to the floral origin. Thus, sunflower honeys contained an important relative amount of quercetin, and in alder honey only 8-methoxykaempferol was detected. This preliminary study shows that flavonoid and phenolic compound analyses could be a very valuable complementary biochemical technique in the objective determination of the floral origin of some specific monofloral honey samples, but further studies with a larger number of samples is necessary to confirm the observed differences.
INTRODUCTION
At present, the principal objective means of determining the geographical and floral origin of honey is pollen analysis (Maurizio, 1951; Louveaux et al, 1978) . However, the technique is tedious and very dependent on expert ability and judgement. Alternative methods that could be more widely and accurately used for characterizing honeys have been sought for many years. Bonaga and Giumanini (1986) (Tan et al, 1988 (Tan et al, , 1989 , amino acids (Davis, 1975; Bosi and Battaglini, 1978) , degradation products of phenylalanine (Speer and Montag, 1987) , aromatic aldehydes and heterocycles (Häusler and Montag, 1990) and aromatic acids and their esters (Speer and Montag, 1984; Steeg and Montag, 1988 ) have all proved quite useful for this purpose.
In the same way, recent studies have revealed that the analysis of flavonoids and other phenolic compounds constitute a very promising technique to study the geographical and floral origin of honey (Amiot et al, 1989; Ferreres et al, 1992; Ferreres et al, 1994c) . The flavonoids present in nectar and pollen are sometimes characteristic of the species, and can be used for the analysis of the floral origin of honey. The utility of these substances in the determination of the origin of citrus Ferreres et al, 1994b) , rosemary (Ferreres et al, 1992) and heather (Ferreres et al, 1994a) (Ferreres et al, 1994a (Delgado, 1993) .
Flavonoid extraction from honey
Flavonoids were extracted from honey as reported previously (Ferreres et al, 1994c) . Honey (ca 200 g) was diluted with 5 parts acid water (pH 2-3, adjusted with HCI) until completely fluid and then filtered through cotton. The filtrate was passed through an Amberlite XAD-2 column (Sigma) and washed with acid water (100 ml) and distilled water (300 ml). The phenolic fraction was then eluted with methanol (300 ml). 
Flavonoid identification
The various flavonoids were identified in the chromatograms by cochromatographic comparisons with authentic markers previously isolated from honey, and by their UV spectra recorded with an on-line diode array detector Ferreres et al, 1994c (Ferreres et al, 1994b) and supports its potential use as a marker of its origin . The same applies to myricetin, since it has recently been reported to be a possible marker of the botanical origin in Portuguese heather honey (Fererres et al, 1994a) and was found in our French sample.
In addition, the flavonoids that are common to honeys with different floral origin could be useful as an adjunct in the objective determination of the plant origin of honey when they are present as major components in the flavonoid profile. Therefore, the importance of the relative amount of quercetin observed in the 3 French samples of sunflower honey, agrees with previous work on Spanish (Ferreres et al, 1992) and French sunflower samples (Sabatier et al, 1992 
